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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1 - 23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Examiner respectfully disagrees with applicants' assertion that Thompson does 
not teach first stage and second stage HPA switches. Thompson teaches n first-stage 
HPA switches each corresponding to one of the 0 to n HPA channels (Figure 8, 
Reference No. 42) and M second-stage HPA switches (Figure 8, Reference No. 46). 
Switches (42) route channels to the HPAs and switches (46) route channels from the 
HPAs thus said switches are HPA switches. 

Examiner respectfully disagrees with Applicants' assertion that Thompson does 
not teach that the n first-stage HPA switches, M multiplexing devices, and the M 
second-stage HPA switches are configurable to route any combination of the 0 to n 
HPA channels to any of the M downlink antenna ports. Thompson teaches n first-stage 
HPA switches (Figure 8, Reference No. 42), M multiplexing devices (Figure 8, 
Reference No. 44, Column 7 lines 61 - 63, the HPAs are the multiplexing devices), and 
M second-stage HPA switches (Figure 8, Reference No. 46). The satellite, which 
comprises the HPA switches and multiplexers, can be configured to support a variety of 
coverage patterns. The switch (46) allows different amplifiers to be switched to different 
filters depending on the desired coverage. The filters are connected to the antenna 
ports for transmission on the downlink. A plurality of channels will therefore be routed: 
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from the first-stage HPA switches to the HPA, from the HPA to the second-stage HPA 
switches, from the second-stage HPA switches to a variety of filters and thus a variety 
of antenna ports thereby enabling a variety of coverage patterns (See Figure 8, Column 
7 lines 17-19, Column 8 lines 1 - 7). Thompson therefore teaches wherein the n first- 
stage HPA switches, M multiplexing devices, and the M second-stage HPA switches are 
configurable to route any combination of the 0 to n HPA channels to any of the M 
downlink antenna ports. 

Examiner agrees with Applicants' assertion that Reinhardt does not teach a first 
and a second set of HPA switches. Examiner also agrees with Applicants' assertion 
that Reinhardt does not teach routing signals to M downlink antenna ports in any 
combination of the 0 to n channels to any of the M downlink antenna ports. Reinhardt, 
however, does teach a two output mechanical switch (Section 0029 lines 3-4, Section 
0032 lines 1 - 6, Section 0035 lines 1 - 7). Thompson and Reinhardt both teach 
satellites comprising switches for the routing of signals thus it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to use the 
mechanical switch matrix taught in Reinhardt in the satellites of Thompson for the 
purposes of reducing the size of the switching matrices thus decreasing the weight of 
the satellite and increasing the degree of isolation and redundancy capability between 
signal paths within the switch matrices as taught by Reinhardt. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1 , 2, 4 - 7, and 1 7 - 23 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Thompson et al. (US 6,438,354). 

Regarding Claim 1 , Thompson teaches a satellite for routing high power 
amplified (HPA) signals on 0 to n HPA channels to M downlink beams, said satellite 
comprising: n first-stage HPA switches each corresponding to one of the 0 to n HPA 
channels (Figure 8, switches (42) Column 7 lines 54 - 55); M multiplexing devices each 
to combine a respective set of n/2 HPA channels into one respective output channel 
(Figure 8 Section III (44), Column 7 lines 61 - 63, the HPAs are the multiplexing 
devices); M second-stage HPA switches each operative to receive outputs from a 
respective set of said M multiplexing devices (Figure 8, switches (46), Column 7 lines 
64 - 67); and M downlink antenna ports coupled to said respective M second-stage 
HPA switches, such that the n first-stage HPA switches, M multiplexing devices, and the 
M second-stage HPA switches are configurable to route any combination of the 0 to n 
HPA channels to any of the M downlink antenna ports (Figure 8, Column 7 lines 17 - 
19, Column 8 lines 1 - 7, the satellite, which comprises the HPA switches and 
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multiplexers, can be configured to support a variety of coverage patterns, the switch 
(46) allows different amplifiers to be switched to different filters depending on the 
desired coverage, the filters are connected to the antenna ports for transmission on the 
downlink, a plurality of channels will therefore be routed: from the first-stage HPA 
switches to the HPA, from the HPA to the second-stage HPA switches, from the 
second-stage HPA switches to a variety of filters and thus a variety of antenna ports 
thereby enabling a variety of coverage patterns). 

Regarding Claim 2, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson further teaches an M/2 output switch or set of switches (Figure 8, 
switches (42), there are a plurality of switches). 

Regarding Claim 4, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson further teaches a receive antenna or a plurality of receive antennas 
to receive a beam or set of beams each on a channel or set of channels (Figure 8 
Section I, Column 7 lines 36 - 37, Column 7 lines 45 - 47). 

Regarding Claim 5, Thompson teaches all of the claimed limitations recited in 
Claim 4. Thompson further teaches means for routing each of a plurality of beams from 
corresponding ones of said receive antenna or antennas to said n first-stage HPA 
switches (Figure 8, Column 7 lines 36 - 55). 

Regarding Claim 6, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson further teaches wherein said signals relate to broadband 
communications (Column 3 lines 37 - 41 ). 
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Regarding Claim 7, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson further teaches a control unit to control operation of at least said n 
first-stage HPA switches and said M second-stage HPA switches such that each signal 
is routed to provide a desired combination of the 0 to n channels to any of the M 
downlink antenna ports (Figure 8, Column 7 lines 17-19, Column 8 lines 1 - 7, the 
satellite, which comprises the HPA switches and multiplexers, can be configured to 
support a variety of coverage patterns, the switch (46) allows different amplifiers to be 
switched to different filters depending on the desired coverage, the filters are connected 
to the antenna ports for transmission on the downlink, a plurality of channels will 
therefore be routed: from the first-stage HPA switches to the HPA, from the HPA to the 
second-stage HPA switches, from the second-stage HPA switches to a variety of filters 
and thus a variety of antenna ports thereby enabling a variety of coverage patterns, the 
switches will comprise control units to control the switching functions). 

Regarding Claim 17, Thompson teaches a switching mechanism for routing 
signals from up to n channels to any of M downlink beams, said switching mechanism 
comprising: means for receiving a plurality of uplink signals each corresponding to one 
of n channels (Figure 8, Column 7 lines 36 - 37); means for amplifying the uplink 
signals to provide a plurality of high powered amplified (HPA) signals (Figure 8, the 
HPAs amplify the signals received on the uplink); and means for directing the HPA 
signals corresponding to each of said uplink signals through first-stage HPA switches 
each corresponding to one of 0 to n channels (Figure 8, switches (42), Column 7 lines 
54 - 55), M multiplexing devices each to combine n/2 channels into one output channel 
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(Figure 8 Section III (44), Column 7 lines 61 - 63, the HPAs are the multiplexing 
devices), and M second-stage HPA switches to downlink antenna ports (Figure 8, 
switches (46), Column 7 lines 64 - 67, Column 8 lines 1 - 7), such that any combination 
of the 0 to n HPA signals can be directed to any of the M downlink antenna ports 
(Figure 8, Column 7 lines 17-19, Column 8 lines 1 - 7, the satellite, which comprises 
the HPA switches and multiplexers, can be configured to support a variety of coverage 
patterns, the switch (46) allows different amplifiers to be switched to different filters 
depending on the desired coverage, the filters are connected to the antenna ports for 
transmission on the downlink, a plurality of channels will therefore be routed: from the 
first-stage HPA switches to the HPA, from the HPA to the second-stage HPA switches, 
from the second-stage HPA switches to a variety of filters and thus a variety of antenna 
ports thereby enabling a variety of coverage patterns). 

Regarding Claim 19, Thompson teaches all of the claimed limitations recited in 
Claim 17. Thompson further teaches wherein said n first-stage HPA switches and said 
M second-stage HPA switches are configured to minimize insertion losses (Column 7 
lines 5-7, since the OMUXs maintain minimum insertion losses and the switches 
ultimately route the signals to and from said OMUXs said switches are inherently 
configured to maintain said minimum insertion losses). 

Regarding Claim 20, Thompson teaches a method of routing signals on a 
satellite, said method comprising: receiving signals on 0 to n channels (Figure 8, 
Column 7 lines 36 - 37); amplifying the 0 to n channels to provide 0 to n high power 
amplified (HPA) signals (Figure 8, the HPAs amplify the signals received on the uplink); 
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and routing said HPA signals such that any combination of the 0 to n HPA signals can 
be directed to any of M downlink antennas (Figure 8, Column 7 lines 17-19, Column 8 
lines 1 - 7, the satellite, which comprises the HPA switches and multiplexers, can be 
configured to support a variety of coverage patterns, the switch (46) allows different 
amplifiers to be switched to different filters depending on the desired coverage, the 
filters are connected to the antenna ports for transmission on the downlink, a plurality of 
channels will therefore be routed: from the first-stage HPA switches to the HPA, from 
the HPA to the second-stage HPA switches, from the second-stage HPA switches to a 
variety of filters and thus a variety of antenna ports thereby enabling a variety of 
coverage patterns). 

Regarding Claim 21, Thompson teaches all of the claimed limitations recited in 
Claim 20. Thompson further teaches passing said signals through n first-stage HPA 
switches (Figure 8, switches (42), Column 7 lines 54 - 55), using M multiplexing devices 
each to combine n/2 channels into one output channel (Figure 8, Section III (44), 
Column 7 lines 61 - 63, the HPAs are the multiplexing devices), receiving outputs from 
said M multiplexing devices at M second-stage HPA switches, and passing said signals 
through said M second-stage HPA switches (Figure 8, Column 7 lines 64 - 67, Column 
8 lines 1-7). 

Regarding Claim 22, Thompson teaches a method of routing n signals to M 
downlink antenna ports on a satellite, said method comprising: receiving n signals each 
corresponding to a different channel (Figure 8, Column 7 lines 36 - 37, Column 7 lines 
45 - 49); amplifying the n signals to provide n high powered amplified (HPA) signals 
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(Figure 8, the HPAs amplify the signals received on the uplink); and directing the n HPA 
signals to any of said M downlink antenna ports in any combination using n first-stage 
HPA switches, M multiplexing devices and M second-stage HPA switches (Figure 8, 
Column 7 lines 17-19, Column 8 lines 1 - 7, the satellite, which comprises the HPA 
switches and multiplexers, can be configured to support a variety of coverage patterns, 
the switch (46) allows different amplifiers to be switched to different filters depending on 
the desired coverage, the filters are connected to the antenna ports for transmission on 
the downlink, a plurality of channels will therefore be routed: from the first-stage HPA 
switches to the HPA, from the HPA to the second-stage HPA switches, from the 
second-stage HPA switches to a variety of filters and thus a variety of antenna ports 
thereby enabling a variety of coverage patterns). 

Regarding Claim 23, Thompson teaches all of the claimed limitations recited in 
Claim 22. Thompson further teaches passing said HPA signals through n first-stage 
HPA switches (Figure 8, switches (42), Column 7 lines 54 - 55), using M multiplexing 
devices each to combine n/2 channels into one output channel (Figure 8, Section III 
(44), Column 7 lines 61 - 63, the HPAs are the multiplexing devices), receiving outputs 
from said M multiplexing devices at M second-stage HPA switches, and passing said 
HPA signals through said M second-stage HPA switches (Figure 8, Column 7 lines 64 - 
67, Column 8 lines 1 - 7). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3 and 8 - 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thompson et al. (US 6,438,354) in view of Reinhardt et al. (US 2003/0038547). 

Regarding Claim 3, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson does not teach a two-output mechanical switch. 

Reinhardt teaches a two-output mechanical switch (Section 0029 lines 3-4, 
Section 0032 lines 1 - 6, Section 0035 lines 1 - 7, there can be an infinite number of 
different sized matrices using different combinations of inputs and outputs thus there 
can be a switch with two outputs). 

Thompson and Reinhardt both teach satellites comprising switches for the 
routing of signals thus it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the mechanical switch matrix taught in 
Reinhardt in the satellites of Thompson for the purposes of reducing the size of the 
switching matrices thus decreasing the weight of the satellite and increasing the degree 
of isolation and redundancy capability between signal paths within the switch matrices. 

Regarding Claim 8, Thompson teaches a satellite mechanism for routing any 
combination of 0 to n high power amplified (HPA) signals to any of M downlink beams, 
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said satellite mechanism comprising: a plurality of first HPA switching devices each 
operative to route a HPA signal to switch outputs (Figure 8, switches (42), Column 7 
lines 54 - 55); a plurality of multiplexing devices each operative to receive inputs from 
the switch outputs of a respective set of said plurality of first HPA switching devices and 
to provide a plurality of output signals (Figure 8, Section III (44), Column 7 lines 61 - 63, 
the HPAs are the multiplexing devices ); and a plurality of second HPA switching 
devices each corresponding to one of said plurality of multiplexing devices and provided 
to receive said plurality of output signals (Figure 8, switches (46), Column 7 lines 64 - 
67), the plurality of first HPA switching devices, plurality of multiplexing devices, and the 
plurality of second HPA switching devices are configurable to route any combination of 
the 0 to n HPA signals to any of M antenna ports (Figure 8, Column 7 lines 17-19, 
Column 8 lines 1 - 7, the satellite, which comprises the HPA switches and multiplexers, 
can be configured to support a variety of coverage patterns, the switch (46) allows 
different amplifiers to be switched to different filters depending on the desired coverage, 
the filters are connected to the antenna ports for transmission on the downlink, a 
plurality of channels will therefore be routed: from the first-stage HPA switches to the 
HPA, from the HPA to the second-stage HPA switches, from the second-stage HPA 
switches to a variety of filters and thus a variety of antenna ports thereby enabling a 
variety of coverage patterns) 

Thompson does not teach one of two switch outputs. 

Reinhardt teaches one of two switch outputs (Section 0029 lines 3-4, Section 
0032 lines 1 - 6, Section 0035 lines 1 - 7, there can be an infinite number of different 
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sized matrices using different combinations of inputs and outputs thus there can be a 
switch with two outputs thus allowing switching between one of said two outputs). 

Thompson and Reinhardt both teach satellites comprising switches for the 
routing of signals thus it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use switch matrix taught in Reinhardt in the 
satellites of Thompson for the purposes of reducing the size of the switching matrices 
thus decreasing the weight of the satellite and increasing the degree of isolation and 
redundancy capability between signal paths within the switch matrices. 

Regarding Claim 9, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches n first-stage HPA switches 
each corresponding to one of 0 to n channels (Figure 8, switches (42), Column 7 lines 
54 - 55), said plurality of multiplexing devices comprises M multiplexing devices each to 
combine n/2 channels into one output channel (Figure 8, Section III (44), Column 7 lines 
61 - 63, the HPAs are the multiplexing devices), said plurality of HPA second switching 
devices comprises M second-stage HPA switches to receive outputs from said M 
multiplexing devices (Figure 8, switches (46), Column 7 lines 64 - 67). 

Regarding Claim 10, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches an M/2 output switch or set of 
switches (Figure 8, switches (42), there are a plurality of switches). 

Regarding Claim 1 1 , Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Reinhardt further teaches a two-output mechanical switch 
(Section 0029 lines 3-4, Section 0032 lines 1 - 6, Section 0035 lines 1 - 7, there can 
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be an infinite number of different sized matrices using different combinations of inputs 
and outputs thus there can be a switch with two outputs). 

Regarding Claim 12, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches routing a received signal to a 
desired antenna port (Figure 8 Section IV (50), Column 7 lines 64 - 67, Column 8 lines 
1 - 7). Reinhardt further teaches a three-output switch (Section 0029 lines 3-4, 
Section 0032 lines 1 - 6, Section 0035 lines 1 - 7, there can be an infinite number of 
different sized matrices using different combinations of inputs and outputs thus there 
can be a switch with three outputs). 

Regarding Claim 13, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches a receive antenna or plurality 
of receive antennas to receive a beam or plurality of beams each on a channel or set of 
channels (Figure 8 Section I, Column 7 lines 36 - 37, Column 7 lines 45 - 47). 

Regarding Claim 14, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 13. Thompson further teaches means for routing each of a 
plurality of beams from corresponding ones of said receive antenna or antennas to said 
plurality of first HPA switching devices (Figure 8, Column 7 lines 36 - 55). 

Regarding Claim 15, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches wherein said signals relate to 
broadband communications (Column 3 lines 37-41). 

Regarding Claim 16, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches a control unit to control 
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operation of at least said plurality of first HPA switching devices, said plurality of 
multiplexing devices and said plurality of second HPA switching devices (Figure 8, the 
switches and multiplexers will comprise control units to control the switching and the 
multiplexing functions). 

6. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thompson et al. (US 6,438,354) in view of Berger et al. (US 6,426,814). 

Regarding Claim 24, Thompson teaches all of the claimed limitations recited in 
Claim 1 . Thompson further teaches M ports, each corresponding to a respective one of 
the M second-stage HPA switches (Figure 8, switches (46) will route signals from the 
input to the output ports), wherein each of the M second-stage HPA switches is capable 
of switching a respective output from one of the M multiplexing devices to the 
corresponding port to allow access to the respective HPA signal (Figure 8, switches (46) 
will route signals from the input ports to the output ports). 

Thompson does not teach test ports. 

Berger teaches test ports (Column 5 lines 53 - 55, Column 8 lines 30 - 31 , lines 
50 - 56). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the test ports taught in Berger in the switches of Thompson 
for the purpose of monitoring with external test equipment the different parameters of 
the switches as taught by Berger. 
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7. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thompson et al. (US 6,438,354) in view of Reinhardt et al. (US 2003/0038547) as 
applied to Claim 8 above, and further in view of Berger et al. (US 6,426,814). 

Regarding Claim 25, Thompson in view of Reinhardt teaches all of the claimed 
limitations recited in Claim 8. Thompson further teaches a plurality of ports wherein 
each of the plurality of second HPA switching devices is capable of switching a 
respective one of the plurality of output signals to a corresponding one of the ports to 
allow access to the respective HPA signal (Figure 8, switches (46) will route signals 
from the input to the output ports). 

Thompson in view of Reinhardt does not teach test ports. 

Berger teaches test ports (Column 5 lines 53 - 55, Column 8 lines 30 - 31 , lines 
50 - 56). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the test ports taught in Berger in the switches of Thompson 
in view of Reinhardt for the purpose of monitoring with external test equipment the 
different parameters of the switches as taught by Berger. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Raymond S Dean whose telephone number is 703-305- 
8998. The examiner can normally be reached on 7:00-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nay A Maung can be reached on 703-308-7745. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^ K 




